Synthesis and characterization of Na-birnessite and Mg-buserite
A layered manganese oxide material, Na-birnessite was prepared by the following procedure. Aqueous solution of 40 mL 0.5 mol L -1 Mn(NO 3 ) 2 , 50 mL of 5 mol L -1 NaOH and 40 mL of 0.2 mol L -1 KMnO 4 were prepared. 50 mL of 5 mol L -1 NaOH was added dropwise into Mn(NO 3 ) 2 solution while stirring to from a mixed slurry, followed by the dropwise addition of 40 mL of 0.2 mol L -1 KMnO 4 . After completion of this process, the mixture was stirred for 10 more minutes. The resulting slurry was allowed to age at room temperature for one day and 80 ℃ for one day, respectively.
The mixture was filtered, and the solid was washed with distilled deionized water until the pH reached 7. The product was stored in wet state before ion exchange.
Mg-buserite was prepared by adding wet Na-birnessite into 100 mL of 1 mol L -1 Mg(NO 3 ) 2 , followed by stirring overnight at room temperature, which was repeated three times. The product was filtered and washed with distilled deionized water, then wet Mg-buserite was obtained.
The XRD and SEM of Na-birnessite and Mg-buserite are shown in Figure S1A . The layered birnessite with two main diffraction peaks (d = 0.72 nm 2θ = 12.35 (001) and d = 0.36 nm 2θ = 24.93 (002)) transformed to layered Mg-buserite with two primary diffraction peaks (d = 0.96 nm 2θ = 9.23 (001) and d = 0.48 nm 2θ = 18.47 (241)) after ion-exchanging with Mg 2+ (Figure S1B ). Although the XRD pattern of Mg-todorokite (2θ = 9.33 (100) and 2θ = 18.67 (002)) with 3 × 3 tunnel is similar to that of Mg-buserite, heating and soaking the sample into HNO 3 can differ the two samples ( Figure S1C ). When heating Mg-buserite, the structure turn back into birnessite with loss of water molecule between the layers. Whereas, the tunnel structure of todorokite is stable when heating at 100 o C ( Figure S1D ). The acid treatment of Mg-buserite reduces the spacing between layers, while Mg 2+ in the tunnel structure is exchanged by H + when soaking in acid.
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The isothermal adsorption for Cs + by H-Tod
The isothermal adsorption for Cs + by H-Tod was operated at 25 °C. 1.0 g of H-Tod was dispersed in 100 mL 1 mol L −1 CsOH solution. The adsorption equilibrium time were investigated to by determine the Cs concentrations during 0-96 h ( Figure S7 ).
The result shows that 12 h was enough for adsorption equilibrium. The adsorption capacity is 2.1 mmol•g -1 . XRD patters ( Figure S7 ) of Cs-Tod (H-Tod after adsorption of Cs) and H-Tod (Cs-Tod after desorption by 1 mol•L -1 HNO 3 ) proves the stability of H-Tod during adsorption and desorption process. 
